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????????????????????? ?????????????????????????????????? ??????????????????????????????????????????????
??????????????? ?????????????????????????????????????????????????????????????????????????????????
??????? ?????????? ? ???????????????? ???????????????????????????????????????? ??????????? ?? ??
??????????????? ?????Xerror  ?????????????????????????????????X????????  ??????????????????????? ????
????????????????????????????? ?????????????? ???????? ??????????????????????? ????????????????? ?? ??
??????????????????????????? ?? ??????????????????????????????????????????????????????? ??????? ??????




???? ????? ?????? ?????? Al2O?
?????
???? ????? ?????? ??????
wt.% wt.% wt.% wt.% wt.% wt.%
????? ????? ????? ???? ???? ????? ????? ????? ????? ?????
????? ????? ????? ???? ???? ????? ????? ????? ???? ????
????? ????? ????? ???? ???? ????? ????? ????? ???? ????
Fe2O?
?????
???? ????? ?????? ?????? MgO
?????
???? ????? ?????? ??????
wt.% wt.% wt.% wt.% wt.% wt.%
????? ???? ???? ????? ????? ????? ???? ???? ????? ?????
????? ????? ????? ????? ????? ????? ???? ???? ????? ?????
????? ???? ???? ???? ???? ????? ???? ???? ???? ????
???????? ???????????????? ???????????????? ???????????????????????????????????? ??????????????????????????????????
????????? ??????????????????????
???
??????? Error	  	  % ????? ??????? Error	  	  % ?????
?? ???? {wt	  %}	   ?tot ???? {wt	  %}	  
?? ???? {wt	  %}	   ?? ???? ???????
?? ???? {wt	  %}	   Ni ???? ???????
Ca	   ???? {wt	  %}	   ?? ???? ???????
Na ???? {wt	  %}	   Cu ???? ???????
??? ???? {wt	  %}	   ?? ???? ???????
?? ???? {wt	  %}	   ?? ????? ???????
Ti	   ???? {wt	  %}	   ?? ???? ???????
?? ???? {wt	  %}	   Cd ???? ???????
??? ???? {wt	  %}	   ?? ????? ???????
?? ???? ??????? ??? ???? {wt	  %}	  














bonat-­‐Bombe??? ?????? ? ???????? ???????????????? ???? ?????????????? ???????????? ????????????????
??????????????? ???????????????????? ??????????????????????????? ?????????????????????????????????
?????????????????????????????????????????????????????????? ?????? ? ???????????????
The  ????? ??????????????????? ? ?????? ???? ????????? ??????????? ?????? ?? ??????? ???????? ?? ????





????????????????????????????????? ???????????? ??????????????????????? ?????? ??????????????????????
??????? ????????? ????? ???? ????? ?????????? ????? ???????????? ????? ????????????? ????? ????????????
???????????????????????????????????????????????????????????????????????????????????????????????????





????????????????????????????????????the  inorganic	  carbon???????????????????????????? ?????????







??????????????????????????????????? ????????????????????????????? ?????????????????????? ??????










































? ????????????????????????????? ????????? ???????????????
? ?????????????????????????????? ????????? ???????????????
? ????????????????????????????????? ????????? ???????????????
? ?????????????????????????????? ?????????? ???????????????
? ??????????????????????????????? ?????????? ???????????????
? ?????????????????????????????????? ?????????? ???????????????




   ???????????????????? ?????????????????????? ?????
? ?????????????????????? ????????????? ?????????????????????????????
2.7	   Data	  analysis	  
????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
?????????? ??????????????????????????????????????????????????????????????????????? ??????Si,	  Al,	  Fe,	  Ca,	  
Na,	  Mg,	  K,	  Ti,	  P,	  Mn,	  Sr,	  Stot,	  Ctot,	  Zr,	  Ni,	  Zn,	  Cu,	  Pb,	  Mo,	  Sb,	  Cd,	  Hg?
2.7.1	  ??????????????????????????????????????????
??????????????????????????????????????????????????????????? ??????????????? ??????O?,  Fe?O?,  MgO,  
????? ???????O,  TiO?????O??? ????? ????????????????????????????????????????????????????????????????
???????????????????? ??????????????????????????????????????????????????????????????????????????????? ?  
??? ??????? ?????????????????? ?? ????????????? ??? ??????????????????????????????????????????????????????
?????????????? ????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????? ??????????????????????????????????????????? ????????????????????
????????????????? ?????????????????????? ???? ???? ????? ?????????????? ??????????????????????? ?? ??????
??????????? ????? ????????? ??????????????????????????????
???
????
Data	  analysis	   ???????
??
????????????????????????????????????????????????????????????????????????????????????????????????
?????????Si???????????????????????????????????? ??? ????????????	  O??????????????????????????????
???? ? ?????? ????????????????? ???????????? ?????????????????????????????????????? ?????????? ?????




















???????????????????? ?????????????? ?? ???????????????column	  A???????????????????????????????????????????




















   ?geo  ??? ????????????
? ?geo  ?????    ?????????????????????????????????
? ?geo  ?????    ???????????????????
? ?geo  ??????? ?????????????????????????????
? ?geo  ??????? ???????????????
? ?geo  ??????? ????????????????????????????????






?????????????????????????????????????????????????????????????????????????????Si,	  Al,	  Fe,	  Ca,	  Na,	  Mg,	  


















???? Silicon	  (Si)	  
??????????????
??????????????????????????????????????????????????????? ?? ?????????????????? ?? ???????? ???????
???????????????????????? ?? ?????????????????????????????????????????????????????????????????????????
??? ?????????????????? ?? ???????? ??????????????????????????????? ?? ??????????
Anaga	  rocks:	  ?????????????????????????????????????????????? ????????????????????????????????????????
???????????????????????????????? ?? ?????????????????????? ?? ???????? ?????? ????????????????????
??? ???????????????????????????????? ??????????????????????????????????????????? ?? ???????????????
?????????????????????????????????????????????? ?? ????????????????????????????????????? ?? ????????
?????????????????????????????????????????????????????????????????????? ?? ???????????????????????
??? ?????????????????? ?????????????????????????? ?? ????????????????????????????????????????????????






??? ?? ???? ????????????? ???????? ???????? ????????





????? ?? ????????????????? ?? ?? ??????????????????
????????????? ?? ????????????????????????????????????
??????????????? ??????????????????? ?? ???????????
??????? ?? ???????? ????????????????????????????????
??????? ?? ?????????????????????????? ?????????????
??????????????????????? ?? ??????? ????????? ?? ??
???????????????????????????????? ?? ???????????????
??? ??????? ????????????? ????????? ???????? ????????
????????????? ?? ?????????????????? ?? ???????? ????
??????????????????????????? ?? ??
Anaga	  laurel	  forest	  soils:	  ???????????????????????
???????????????????? ? ???? ???? ?? ?????????? ?? ??




????? ???????????? ???????????????????? ???? ????
????????????????????????????????? ?????????????
???????? ? ?????????????? ???????????????????????
??????????????????????????????????????????????????
???????? ??????? ???????????????????????????????? ?






???????? ?????????????????? ???? ???????????????
???? ????? ??????????????? ??? ???????? ?? ????????
?????????????????????????????????????????????????
??? ?????? ????????? ?? ????????????
?????????????????????????????????????????
????????????????? ??? ???? ????? ??? ????????
results.
??????????????????????????????????
??????????????? ? ? ? ? ? ? ? ? Results
??




?????????????????????? ?? ???????????????????????????? ?? ????????????????? ???????????????????????????
????????????????????????? ?? ?????????????????? ?? ??????????????? ???????????????????????????????
?????????????????????? ?????????????????????????????????????????????? ??????????????????????????
???????????????????????????????????????????????????????? ?? ????????????????????? ?? ??????
???????????????????????????????? ????????????? ??????????????????? ?? ????????? ????????????? ???
?????? ????????? ?? ??????????????????????????????????????????????????? ?? ?????????????????? ?? ?
?????????????? ??????????????????????? ?????????????????????????????????????????????????????????
?????????????????????? ?????? ???????????????????? ??????????????????? ????????? ?? ?????? ?????????
??? ??????????
Teno	  laurel	  forest	  soils:	  ???? ??????????????????????????????????? ?? ??????????????????????? ?? ?
?????? ??????????????????????????????? ?? ??????????????????????????????????????????????????? ?? ?
????????????????? ?? ??????????????????????????????? ????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????? ?? ????????????????? ?? ??
Teno	  agricultural	  soils:	  ???????????????????? ????????????????????????????????????? ?? ???????????
????????????? ?? ???????? ??????????????????????????????? ?? ????????????????????????????????????????
??????????????????????? ?? ????????????????? ?? ?????????????????????????????????????????????????
???????????????????
???? Aluminium	  (Al)	  	   	   	   	   	   	   	   	  
??????????????
????????????????????????????????????????????????????????? ????????????????????? ????????????????
????????????? ????????? ?? ????????????????????????????????????????????????????????????????????? ?? ?
???????????????? ?? ???????? ?????????????????????????????? ?? ??????????
Anaga	  rocks:	  ?????????????????????????????????????????????????????? ?? ?????????????????????????
??? ??????? ??????????????????????????????? ?? ???????????????????????? ??????????????????????????
????????????????????????????????????????????????????????????????????????? ??????????????????????
????????????????????????????????????????? ?? ???????????????? ?? ?????????????????????????????????
??????? ?? ?????????????????????? ?? ????????????????????????????????????????????????????????? ?? ?
??????????????????????????????????? ?? ??







Teno	   rocks:	  ???? ??????? ??????? ???????? ???????????











????? ?? ? ?? ??????????????????????? ?? ??????????????
????????????? ????????????????????????????????? ?? ?
???????????????? ?? ?? ???????????????????? ?????????
??? ?????????????????????????????????????????????????????
??????????????????????????????? ?? ?????????????????
??? ???????????? ????????? ?? ???
Anaga	   laurel	   forest	   soils:	   The  mean   levels   range  
????????????????? ?? ?????????????????????? ?? ??????
????????? ????? ?? ???????? ???????? ????????? ??????
????????? ????????????????????????????????????????
???????????????????? ????????????????????????????????




??? ????????? ????? ???? ???? ???? ????? ???? ??????????
?????????? ???? ? ???? ?? ????? ???? ? ???? ?? ??????
????????????????????????????????????????????????????
????????????? ?????????????????? ???? ??????? ?????
?????????????????????????????????????????????????????
??????? ?? ???????????????? ?? ??
?????????????????????????????????????????
????????????????? ??? ???? ????? ??? ????????
results.	  
??????????????????????????????????
??????????????? ? ? ? ? ? ? ? ? Results
??
Anaga	  agricultural	  soils:	  ???? ???? ??????????????????????? ??????????? ?????? ???????????? ??????
????? ?? ? ?? ?????? ??????????????? ?? ? ?? ??????? ??????????????? ???????????? ??????????? ??????
???????????????????????????? ???????????????????????????????????????????????????????????????????
?????????????????? ?? ????????????????? ?? ??????????
???????????????????????????????????????????????????????????????????????? ??????????????????????
??? ????????? ???????? ?????????????????????????????? ?? ?????????????????????????????????????????
????? ?? ???????????????? ?? ?????? ?????????????????? ??????????????? ???????????? ?????????????????????
?? ???????????????????????????????????????????????????????? ?????????????????????????????? ?
???????????????????? ?? ??????
?????????????????????????????????????????? ?????????????? ??????????????????? ?? ????? ????????????
????????????? ?? ???? ??????????????????????????????????????????????????? ?? ?????????????????? ?? ?
??????? ?????????????????????????????? ?? ?????????????????????????????????????????????????????????????
??? ????????????????? ?? ??????????
Teno	  laurel	  forest	  soils:	  ??????????? ???? ????????????????????????????????????? ?? ????????????????
??????? ?? ?????????????????????????????????????????????????????????????????????? ??????????????????
??????? ?? ??????????????????????????????????????????????????? ?? ??????? ????????? ?? ???????? ????
??????????? ?? ? ???? ???? ?? ?? ??????????????? ?????????? ???????????????????????? ?? ????????????????
??????????? ?????????????????????????????? ?? ???????????????? ?? ???????????????????????????
??????????????????????????
Teno	  agricultural	  soils:	  ???? ?????????????????????? ???? ? ???? ?? ?????????? ???? ? ???? ?? ????????
??????????????????????????????????? ?? ??????????????????????????????????????????????????? ?? ?????
???????????? ?? ?????????????????????????????????????????????? ???????????????????????????????????
????????????????????????????? ???????????????????????????????????????????????????? ??????????????
????????????????? ?? ???????????????? ?? ??????????
????????????????
The  L.	  novocanariensis??????????????????????????????????? ?? ????????????????? ?? ???????? ???????
???????? ?????????????? ?? ?? ???????????? ????????? ????????????????????????????????????????????????????







??? ?????????????????? ?? ???????? ??????????????????????????????? ?? ??
Anaga	  rocks:	  ???????????????????????????????????????????????????????????????????? ?? ?????????????
????? ?? ??????????????????????? ?? ??????????????????????????????????????????????????? ???????
???????????????? ?? ?????????????????????????????????????????? ?? ???????????????????? ?? ??????????
?????????????? ?? ???????????????????????????????????????????????? ?? ??????????????????????? ?? ?
???????????????????????????????????????????????? ?? ???????????????????????? ?? ????????
???????????????????????????????????????????????????????????????????????? ??????????????????????
??? ??????????????????????????????????? ?? ??????????????????????????????????????????????????????
????????????????????????????? ??????????????? ????????? ?? ????? ???????????????? ?? ?
Teno	  rocks:	  T????????????????????????????????????????????????????????? ????????????????????????
??? ????????????????????????????????????????????????? ???????????????????????????????????????????
????????????? ?? ???????????????????????? ?? ???????????????????????????? ?? ???
Soils
??????????????????? ???????????????????????????????????? ?? ??????? ????????? ?? ?? ???????????????
????? ????????? ?? ?????????????????????????????????????????????????????????????????????????? ?? ?????
????????????? ?? ???????? ???????????????????? ????????? ?? ?????????????????????????? ??????????????
????????????????????????? ?? ?????????????????? ?? ?? ?????????????????????????????? ?? ???????????
????????????????????????????????????????????????????????????????????? ?? ?????????????????? ?? ????
???? ???????????????????????????????????? ?? ??
Anaga	  laurel	  forest	  soils:	  ???????????????????? ?????????????????????????????????????????? ?? ??????
??????? ???????????? ????????????????????????????????????????? ?? ??????????????????????????????
???????????? ???????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ?? ????????????????????????????????????
??????????????????????????????????????????????????????????????????? ??????? ???????????? ????
????????????????????????????????????????????????????? ?? ?????????????????? ?? ???????????????????
?????????????????? ??????????????????????????????????????????????????????????????????????????????? ????
???????????????????????????????????????????? ????? ??????????????????????????????????????????????




Anaga	   agricultural	   soils:	   ??????? ???? ????????? ??
????? ?? ??????? ???? ?? ????? ????? ???? ?? ?????
?????????? ??????????????????????????????????????
??? ???????????? ????????????????????? ???????????
????????????? ?? ??? ????????????????????????????????
??????????????????
????????????????????????????  Mean  Fe  levels  in  the  












???????????????????? ?? ??????? ????????? ?? ?????
?????? ???? ? ???? ?? ????????????????? ?? ?????? ???




Teno	   laurel	   forest	   soils:? ???? ???????? ???????? ???
?????????????????? ?? ?????????????? ????????? ?? ?
????? ??? ???? ???? ??? ????? ????????? ???????? ????????
??????????????? ????????????????????? ???????????
????????????????????? ??? ???? ??????? ??????????????
????????????????????? ?????????????????????? ????
?????????????????????????????????????????????????
?????????????????? ?? ????????????????? ?? ??
Teno	   agricultural	   soils:? ???? ???????? ???????? ???
?????????????????? ?? ???????????????????????? ?? ?









???????????????????????????????? ?? ????????????? ????????? ?? ????????
????????????????
???????L.	  novocanariensis??????????????????????????????????????????????????????????????????? ?? ?
?????????????????? ?? ???????? ???????????????????????????????? ?? ??????????????????L.	  novocanar-­‐
iensis?????????????????????????????????????????????????????????????????????? ???????????????????
??? ???????? ???????????????????????????????? ?? ?????????L.	  novocanariensis???????????????????????
???????????????????????????????????????????????????????? ?? ??????????????????? ?? ???????? ???????
????????????????????????? ?? ??????????
Anaga	  laurel	  forest	  areas:	  ?????????????????????????????????????????????????????????????????? ?
?????????????????? ?? ???????? ???????????????????????????????? ?? ?? ????????????????????????????????
???????????????????????????????????????????? ?? ????????????????????????? ?? ??? ?????????????????
??????????????????????????????????????????? ???????????????????????????????????????????????????
?????????????????????? ?? ??????????????????? ?? ?????????????????????????????? ?? ???
Anaga	  agricultural	  areas:????????????????? ??????
???????????????????? ????????????????????????
?????????????????????????????????????????????????
???????? ?? ??????????????????? ?? ???????? ???????
????????????????????????? ?? ?
??????????????????????????????????????????????????
???????????????????? ?? ??????????????????? ?? ?
??????????????????????????????????????????? ?????
??????????? ?? ???????? ???? ????? ???????? ???? ???
????????????????????????????????????????????????
???? ?? ???????? ???????? ???????? ?????? ?? ??????
??? ?????????????????????? ????????????????????
??????? ?????????? ???????????????????????? ???????
?????????????????? ??????????????????????????????
???????? ?? ???
???????? ????????????? ??????	  ??? ??????????? ?? ???
?????? ???????? ??????????? ???????? ??? ??????
?????????????????????????????????????????????????








Teno	  laurel	  forest	  areas:	  ??????????????????????????????????????????? ?????????????????????? ?
??????? ???????????????????????????????? ?? ?????????????????? ????????????????????????????????
??????????? ????????????????????????????????????????????????????????????????????????? ?? ?????
?????????????? ?? ???????? ???????????????????????????????? ?? ??
Teno	  agricultural	  areas:????????????????? ?????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????? ?? ??????????????????? ?? ????
???? ???????????????????????????????? ?? ??
???? Calcium	  (Ca)
??????????????
?????????????????????????????????????????????????????? ?? ????????????????? ?? ???????? ??????????
????????????????????? ?? ??????????????????????????????????????????????????????????????????????? ?? ?
???????????????? ?? ???????? ?????????????????????????????? ?? ???????????
Anaga	  rocks:	  ?????????????????????????????????????????????????????? ?? ????????????????? ?? ????
???? ???????????????????? ????????? ?? ???????????????????????????????????????????? ????????????????
???????????????????????????????????????????????? ??????????????????????????????????????????????????
??????????????????????????????????????? ??? ???? ??? ??????? ??????????????????????????????? ?? ?
???? ???? ? ???? ?? ? ?? ??? ?????????????????? ???? ? ???? ?? ???? ???? ? ???? ?? ?? ????????????????
???????????????????????????? ?? ??????????????????????? ?? ?????????????
???????????????????????????????????????????????????????????????????????? ???????????????????????
??? ?????????????????????????????????? ?? ???????????????????????????????????????????????? ?? ???????
???????????????? ?? ?????????????
Teno	  rocks:	  ?????????????????????????????????????????????????????? ?? ??????????????????????? ?? ?
?????? ?? ??? ??????????????? ?????????????? ?? ????????????????????????????? ????????????????????
????????????????????????? ?? ?????????????????????????????????????????????????????????????? ?? ???????
????????????????????????????????????????????????? ?? ??????????????????????? ?? ?????????????? ????
?????????????????????????? ?? ?
Soils
??????????????????? ??????????????????????????????????????? ?????? ???????????? ?????????????????
????? ?? ??????????????????????????????????????????????????????????????????????????? ?? ????????????
????? ?? ???????????????????????????? ?? ???????????????? ???????????????????????????????????? ?? ?
???????????????? ?? ?????????????????????? ?? ????????????????????????????????????????????????????????
???????????????????? ?? ????????????????? ?? ???????? ??????? ??????????????????? ?? ??
Results ????????????
??
Anaga	  laurel	  forest	  soils:	  ???? ????????????????????
????????????????? ?? ??????????????????????????? ?? ?
??????? ?????????????????????????????? ?? ?????? ????
?????????????????????????????????????? ??????????????









??????????????????????????? ?? ???????????????? ?? ??
??????????????????????????????????????????????????
???? ???????????????????????








????? ?? ??????????????????????????? ?? ?????????????
??????????????????????????????????? ????????????????
??? ?????????????????????????????????????????????????
??????? ??????????????? ???????????????????? ?????? ?????















Teno	  laurel	  forest	  soils:	  ???????????????????????????????????????? ?? ?????????????????????? ?? ?
??????????????????????????????????????????????????????????? ???????????????????? ????????????????
??????????????????????? ?? ???????????????????????????????????????????????????? ?????????????????????
?????????????????????????????????????????????????????????? ???????????????????? ?????????????
??????????????????????????????????????
Teno	  agricultural	  soils:	  ???? ????????????????????????????????????? ?? ?????????????????????? ?? ?
??????? ?????????????????????????????? ?? ????????????????????????????????????????? ????????? ?? ?
???????????????? ?? ?????????????????????????????????????????????????????????? ???????????????????
??????????????????????????????????????????????????????????????????????? ???????????????????????????
???????????????????? ?? ?? ??????????????????????
????????????????
???????L.	  novocanariensis????????????????????????????????????????????????????????????????? ?? ?????
???????????? ?? ???????? ?????????????????????????????? ?? ??????????????????L.	  novocanariensis  root  
??????????????????????????????????????????????????????????? ?? ????????????????? ?? ???????? ????
?????????????????????????? ?? ?????????L.	  novocanariensis???????????????????????????????????????????
?????????????????????????????????? ?? ????????????
????? ?? ???????????????????????????? ?? ??????????
Anaga	   laurel	   forest	  areas:	  ???? ?????????????????
?????????????????? ?? ????????????????? ?? ????????
??????????????????????????????? ?? ?????????????????
??????????????????????????????????????? ?????????????
?? ???????????? ????????????? ?????????????????
????????????????????????????????????????????????????
??????????????????????? ??????? ???????????? ????
???? ?????????????????????????????? ?? ??
Anaga	  agricultural	  areas:	  ???????????????? ??????
????????????????????????????????????????????
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??????????????????????????????????????????????????????????????????????? ?? ????????????????? ?? ?
??????? ?????????????????????????????? ?? ??
???????????????????????????	  ?????????????? ? ????????????????? ??????????? ???????????? ??????
?????????????????????????????????????????????????????????? ???????????????????? ????????????????
??????????????????????? ?? ??
Teno	  laurel	  forest	  areas:	  ?????????????????????????????????????? ?? ??????? ????????? ?? ????????
???????????????? ?????????????? ?? ?? ????????????? ? ????????????????? ??????????? ????????????
???????????????????????????????????????????????????????????????????????? ?? ????????????????? ?? ?
??????? ?????????????????????????????? ?? ??
Teno	  agricultural	  areas:	  ???????????????? ?????????????????????????????????????????????????
???????????????????????????????????????????????????????? ?? ????????????????? ?? ???????? ???????






??? ????????????????? ?? ???? ??? ?????????????????????????????? ?? ??????????
Anaga	  rocks:	  ???????????????????????????????????????????????????? ?? ??????????????????????? ?? ?
????????????? ?????????????????????????????? ?? ???????????????????????????????????? ??????????????
????????????????????????????????????????????????????????????? ?????????????? ?? ???????????????????
??????????????????????? ?? ????????????????????? ?? ?????????????????????????????????????????????
?????????? ???????????????????? ?????????????????????????????????????????????????????????????? ?
?????????????????????? ?? ?????????? ??
?????????????????????????????????????????????????????????????????? ?? ?????????????????????? ?? ?
?????? ?????????????????????????????? ?? ??????????????????????????????????????????????? ?? ???????
???????????????? ?? ?????????? ??
Teno	  rocks:	  ???????????????????????????????????????????????? ?? ?????????????????????? ?? ??????????
???? ?????????????????????????????? ?? ????????????????????????????????????????????????? ?? ???????







????????????????????????? ?? ????????????????? ?? ?
????????????????????????????????????????? ??????????




???????????? ?? ???? ??????????????????????? ?? ???
Anaga	  laurel	  forest	  soils:	  ???? ???? ???????????????












????????????????? ?? ???????????????? ??
Anaga	  agricultural	  soils:????????????????????????????










???????? ???? ?????????? ???? ??????? ???????? ?????







???????????????????????????????????????????????????????????? ?? ??????????????????????? ?? ???????
?????????????????????????????????????????????????????????? ???????????????????? ????????????????
???????? ?? ???? ? ???? ?? ?? ??????? ???????? ?? ?? ??????????????? ???????? ?????????????? ???? ???
???????????????????????? ?? ?? ????????????????????????????
Teno	  laurel	  forest	  soils:???????????????????????????????????????????? ????????????????????????? ?
??????????????????????????????????? ??????????????????????????????????????????????????????? ?????
???????????? ?? ???? ??????????????????????????????????????? ????????????????????????????????????????
Teno	  agricultural	  soils:????????????????????????????????????????? ?? ??????????????????????? ?? ?
????????? ??? ?????????????????????????????? ?? ???????????????????????????????????????????????????
??? ???????????????????? ??????????????????????????????????????????????????????????????????????
??????????????????????????????? ???????????????????????????????????????????????????????????????





???????? ?? ??????????????????L.	  novocanariensis  root  
???????? ????? ???? ??????? ??????? ???????? ????????
????????????????? ?????????????????????? ????????
????????????????????????????????? ?? ?????????L.	  no-­‐
vocanariensis? ?????????????????????????????????????
?????????????????????????????????????????? ?? ?????
?????????????? ?? ???? ??? ??????????????????????????
?????? ?? ??????????
Anaga	  laurel	  forest	  areas:	  ?????????????????????????
???????? ????? ? ????? ?? ????? ????? ? ????? ?? ?
??? ??? ???????????????????????????????? ?? ?? ??????
???????? ? ???????? ???????? ??????????? ????????
???? ???????????????????????????????????????????????
??????????????????????????? ?? ???????????????????
??? ???? ??? ???????????????????????????????? ?? ??
Anaga	  agricultural	  areas:	  ???????????????? ?????????????????????????????????????????? ??????
????????????????????????????????????????????????????????? ?? ??????????????????? ?? ???? ??? ????
???????????????????????????? ?? ?
?????????????????????????????????????????????????





????????? ???????????????????????????????????????????? ?????????????????? ????????????????????
?????????? ???????????? ?????????????????????????????????????????????????? ?????????????????????
??? ??????????????????? ?? ???? ??? ???????????????????????????????? ?? ??
???????????????????????????? ????????????? ? ????????????????? ??????????? ???????????? ??????
????????????????????????????????????????????????????????? ?? ??????????????????? ?? ???? ??? ????
???????????????????????????? ?? ??
Teno	  laurel	  forest	  areas:	  ??????????????????????????????????????????????? ?? ???????????????????
??? ???? ??? ???????????????????????????????? ?? ?? ??????????????? ?????????????????????????????
????????????? ??????????????????????????? ??????????????????????? ??????? ??????? ????? ?? ?????
?????????????? ?? ???? ??? ???????????????????????????????? ?? ??
Teno	  agricultural	  areas:	  ???????????????? ?????????????????????????????????????????????????




????????????????????????????????????????????????????????? ??????? ???????????? ???? ???????????
?????????????????????????? ???????????????????????????????????????????????????????????????????????
??? ????????????????? ?? ???? ??? ?????????????????????????????? ?? ??????????
Anaga	  rocks:	  ?????????????????????????????????????????????????????? ?? ????????????????? ?? ????
???? ?????????????????????????????? ?? ????????????? ???????????????????????????????? ????????????
????????????? ???????????????????????????????? ?????????????????????????????????????????? ??????????
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A1 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
?? ????? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
A2 Min ????? ???? ????? ???? 8.12 ???? ???? ???? ???? ????
A2 ??? ????? ???? ????? ???? ???? ???? 1.18 ???? ???? ????
A2 Mean ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ????? ???? ???? ???? 8.88 ???? ???? ???? ???? ????
A8 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A8 ??? ????? ???? ???? ???? 8.88 ???? 1.86 ???? ???? ????
A8 Mean 7.87 ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ????? ???? ????? ???? ???? ???? ???? ????
?? ????? ????? ???? ????? ???? ????? ???? ???? ???? ???? ????
A9 Min 8.62 ???? ???? ???? ???? ???? ???? ???? ???? ????
A9 ??? 12.92 ???? ????? ???? ????? ???? ???? ???? ???? ????
A9 Mean ????? ???? ????? ???? ????? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? Min 2.86 ???? 1.68 ???? 1.78 ???? ???? ???? ???? ????
??? ??? ???? ???? 8.92 ???? 12.12 ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? 6.26 ???? ???? ???? ???? ????
?????????????????????????????????????????????????????????????????????????????? ???? ??????? ???????????
???????????????? ????????????????????????????????????????????????
???
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??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min 8.12 ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? 6.21 ???? 1.72 ???? ???? ????
??? Mean ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? Min ????? ???? 7.71 ???? ???? ???? 1.16 ???? ???? ????
??? ??? 16.18 ???? ???? ???? ????? ???? ???? ???? ???? ????
??? Mean ????? ???? ???? ???? 9.77 ???? 1.68 ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ????? ???? ????? ???? ???? ???? ???? ????
A16 Min ????? ???? 7.22 ???? ???? ???? 1.12 ???? ???? ????
A16 ??? ????? ???? ????? ???? ????? ???? 1.72 ???? ???? ????
A16 Mean ????? ???? 9.11 ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
A17 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A17 ??? 12.82 ???? ???? ???? 7.86 ???? ???? ???? ???? ????
A17 Mean 11.27 ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
A19 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A19 ??? ????? ???? ???? ???? 11.97 ???? ???? ???? ???? ????
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?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? 7.76 ???? 7.88 ???? ???? ???? ???? ????
?? Mean ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
O6 Min ????? ???? 8.19 ???? ???? ???? ???? ???? ???? ????
O6 ??? ????? ???? ???? ???? ???? ???? ???? ???? 1.81 ????
O6 Mean ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
O7 Min 9.62 ???? ???? ???? ???? ???? ???? ???? ???? ????
O7 ??? 12.22 ???? ???? ???? 6.27 ???? ???? ???? ???? ????
O7 Mean ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? Min ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? 8.27 ???? 12.62 ???? ???? ???? ???? ????
?? Mean ????? ???? ???? ???? 11.78 ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
?? Min ????? ???? ???? ???? 9.86 ???? 1.72 ???? ???? ????
?? ??? ????? ???? 9.79 ???? ????? ???? ???? ???? ???? ????
?? Mean ????? ???? 9.11 ???? ????? ???? 1.98 ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
T11 Min ???? ???? ???? ???? ???? ???? 2.27 ???? ???? ????
T11 ??? ????? ???? ???? ???? ???? ???? 2.71 ???? ???? ????




Si ????? Al ????? Fe ????? Ca	   ????? Na ?????
Nr. ?? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
T12 Min ????? ???? 6.17 ???? ???? ???? 1.82 ???? ???? ????
T12 ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
T12 Mean ????? ???? ???? ???? 8.86 ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
A29 Min ????? ???? ???? ???? ????? ???? 2.67 ???? ???? ????
A29 ??? ????? ???? 9.77 ???? ????? ???? ???? ???? ???? ????
A29 Mean ????? ???? 9.67 ???? 11.97 ???? 2.88 ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? Min ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? 9.98 ???? ????? ???? ???? ???? ???? ????
??? Mean ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? 1.22 ????
??? Mean ????? ???? 7.67 ???? ???? ???? ???? ???? 1.12 ????
??? ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
??? ????? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
O28 Min ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
O28 ??? ????? ???? ????? ???? ???? ???? ???? ???? ???? ????
O28 Mean ????? ???? ????? ???? 8.19 ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
T22 Min ????? ???? 8.98 ???? ????? ???? 1.77 ???? ???? ????
T22 ??? ????? ???? ???? ???? ????? ???? 1.86 ???? ???? ????
T22 Mean ????? ???? 9.22 ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ????? ???? ???? ???? ???? ????
??? Min 18.27 ???? 7.86 ???? ????? ???? ???? ???? ???? ????
??? ??? 18.61 ???? ???? ???? ????? ???? ???? ???? ???? ????




Si ????? Al ????? Fe ????? Ca	   ????? Na ?????
Nr. ?? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ????? ???? ???? ???? 6.19 ???? ???? ???? ???? ????
??? ??? ????? ???? 9.61 ???? 7.91 ???? ???? ???? ???? ????
??? Mean ????? ???? ???? ???? ???? ???? 2.81 ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
T26 Min ????? ???? 7.99 ???? ???? ???? ???? ???? ???? ????
T26 ??? ????? ???? 8.97 ???? ???? ???? ???? ???? 1.12 ????
T26 Mean ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
T27 Min ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
T27 ??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ????
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   ????? K	   ????? Ti	   ????? P	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   ?????
Nr. ?? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A1 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A1 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A1 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A2 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A2 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A2 Mean ???? ???? ???? ???? 2.18 ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A8 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A8 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A8 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A9 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A9 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A9 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? 1.62 ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? 1.21 ???? ???? ???? ???? ????
?????????????? ???????????????? ???????????????????????????????????????????? ???? ??????? ???????????
???????????????????????????????????????????????? ????????????????
???
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   ????? P	   ????? Mn	   ?????
Nr. ?? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min 1.28 ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A16 Min ???? ???? ???? ???? 1.77 ???? ???? ???? ???? ????
A16 ??? 1.19 ???? ???? ???? ???? ???? ???? ???? ???? ????
A16 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A17 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A17 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A17 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A19 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A19 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A19 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? Min 1.19 ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? 1.92 ???? ???? ???? 1.77 ???? ???? ???? ???? ????
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   ????? K	   ????? Ti	   ????? P	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   ?????
Nr. ?? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O6 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O6 ??? ???? ???? 1.21 ???? ???? ???? ???? ???? ???? ????
O6 Mean 1.61 ???? 1.12 ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O7 Min 1.28 ???? ???? ???? ???? ???? ???? ???? ???? ????
O7 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O7 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? Min ???? ???? ???? ???? 1.77 ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? Mean ???? ???? ???? ???? 1.96 ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
?? Mean 2.29 ???? ???? ???? 1.99 ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
T11 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
T11 ??? 1.66 ???? ???? ???? ???? ???? ???? ???? ???? ????
T11 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
T12 Min 2.27 ???? ???? ???? ???? ???? ???? ???? ???? ????
T12 ??? 2.91 ???? ???? ???? 2.26 ???? ???? ???? ???? ????
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??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
A29 Min 1.71 ???? ???? ???? ???? ???? ???? ???? ???? ????
A29 ??? 1.92 ???? ???? ???? ???? ???? ???? ???? ???? ????
A29 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min 1.86 ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ???? ???? ???? ???? 1.98 ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O28 Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O28 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
O28 Mean ???? ???? 1.87 ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
T22 Min ???? ???? ???? ???? 2.26 ???? ???? ???? ???? ????
T22 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
T22 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? 2.22 ???? ???? ???? ???? ????
??? Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? ????? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
??? Min ???? ???? ???? ???? 1.28 ???? ???? ???? ???? ????
??? ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
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T26 Min 2.27 ???? ???? ???? ???? ???? ???? ???? ???? ????
T26 ??? ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
T26 Mean ???? ???? ???? ???? ???? ???? ???? ???? ???? ????
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T27 Min ???? ???? ???? ???? 1.19 ???? ???? ???? ???? ????
T27 ??? 1.98 ???? ???? ???? 1.61 ???? ???? ???? ???? ????




Sr ????? Ctot	   ????? Stot ????? Zr ????? Ni ?????
Nr. ?? ?????? ???????? {wt	  %} ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ??? ??? ???? ??? ???? ??? ??? ??? ???
?? ??? ???? ??? ????? ???? ????? ???? ??? ??? ???
?? ??? ????? ??? ????? ???? ????? ????? ??? ??? ???
?? ??? ????? ??? ????? ???? ????? ????? ??? ??? ???
?? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
?? ????? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
A1 Min 87.1 ??? ????? ???? ???? ???? ???? ??? ??? ???
A1 ??? ????? 8.9 ????? 1.91 ???? ???? ????? ???? ???? 1.8
A1 Mean 116.6 6.8 ????? ???? ???? ???? ????? ???? ???? 1.2
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
?? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
?? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
?? ????? ????? ???? ???? ???? ????? ????? ???? ???? ???
A2 Min ????? ???? ???? ???? ???? ???? ????? ???? ???? 1.2
A2 ??? ????? 18.2 ????? ???? ???? ???? ????? ???? ???? 1.8
A2 Mean 281.8 ???? ???? ???? ???? ???? ????? ???? ???? 1.6
?? ??? ???? ??? ????? ???? ???? ???? ???? ??? ???? ???
?? ??? ????? ??? ????? ???? ???? ???? ????? ??? ???? ???
?? ??? ????? ??? ????? ???? ???? ???? ????? ??? ???? ???
?? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
?? ????? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
A8 Min ???? ??? 17.81 ???? ???? ???? ???? ??? ???? 1.8
A8 ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
A8 Mean 127.1 ??? ????? 1.16 ???? ???? 171.8 ??? ???? 2.9
?? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ???? ??? ???? ???? ???? ???? ????? ???? ???? ???
?? ??? ???? ??? ???? ???? ????? ????? ???? ???? ???
?? ??? ???? ??? ???? ???? ???? ???? ????? ???? ???? ???
?? ????? ???? ??? ???? ???? ????? ????? ???? ???? ????
A9 Min ???? ??? ???? ???? ???? ???? ????? 12.6 ???? ???
A9 ??? ????? 6.1 ????? ???? ???? ???? ????? ???? ???? ????
A9 Mean ???? ??? ???? ???? ???? ???? ????? 18.2 66.6 7.8
??? ??? ???? ??? ????? ???? ????? ???? ??? ???? ???
??? ??? ???? ??? ????? ???? ???? ???? ???? ??? ???? ???
??? ??? ???? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ???? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ???? ???? ??? ????? ???? ????? ????? ???? ???? ???
??? Min ???? ??? ????? ???? ???? ???? ???? ??? ???? 1.9
??? ??? ???? ??? ????? ???? ???? ???? ????? 21.9 ???? ???
??? Mean 67.9 ??? ????? 1.29 ???? ???? ????? 11.2 ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ??? ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ??? ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ???? ????? ??? ????? ???? ????? ????? ???? ???? ???
??? Min ????? 7.9 18.27 ???? ???? ???? ????? ???? 9.6 1.1
??? ??? ????? ???? 27.76 ???? ???? ???? ????? ???? 11.2 ???
??? Mean ????? ??? 21.77 ???? ???? ???? 297.7 16.2 ???? 1.2
???????????????????tot???tot?????????????????????????????????????????????????????? ???? ??????? ???????????
???????????????? ????????????????????????????????????????????????
???
Sr ????? Ctot	   ????? Stot ????? Zr ????? Ni ?????
Nr. ?? ?????? ???????? {wt	  %} ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ??? ??? ???? ??? ???? ??? ??? ??? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? Min ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? 26.6 ???? ???
??? Mean ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ????? ????? ???? ???? ???
A16 Min ????? ???? ???? ???? ???? ???? ????? 19.8 ???? ???
A16 ??? ????? 16.9 ????? ???? ???? ???? ????? 28.2 ???? ???
A16 Mean ????? ???? ???? ???? ???? ???? ????? ???? 29.6 ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ???? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ????? ????? ??? ????? ???? ???? ???? ????? ???? ???? ???
A17 Min ????? ??? ????? ???? ???? ???? ????? ???? ???? 1.8
A17 ??? ????? ??? ????? ???? ???? ???? ????? ???? ???? 2.6
A17 Mean 116.2 6.8 ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ??? ????? ???? ???? ???? ???? ??? 8.8 ???
??? ??? ????? 8.8 ????? ???? ???? ???? ???? ??? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ??? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ???? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ????? ???? ????? ????? ???? ???? ???
A19 Min ????? 7.7 ????? ???? ???? ???? ???? ??? 8.8 ???
A19 ??? 181.1 ???? ????? ???? ???? ???? ????? 17.6 29.2 ???
A19 Mean ????? 9.6 ????? 1.17 ???? ???? ????? ???? 19.6 ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ??? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ????? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? Min ????? ???? ????? ???? ???? ???? ????? ??? 18.9 2.2
?? ??? ????? ???? 26.98 1.19 ???? ???? ????? ???? ???? ???




Sr ????? Ctot	   ????? Stot ????? Zr ????? Ni ?????
Nr. ?? ?????? ???????? {wt	  %} ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ??? ??? ???? ??? ???? ??? ??? ??? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
?? ????? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
O6 Min ????? ???? 7.18 ???? ???? ???? ????? 21.1 ???? 2.9
O6 ??? ????? ???? 11.76 ???? ???? ???? ????? ???? ???? ???
O6 Mean ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
?? ????? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
O7 Min ????? 28.7 ????? ???? ???? ???? ????? ???? 17.6 2.1
O7 ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
O7 Mean ????? ???? ????? ???? ???? ???? ????? ???? 19.1 2.2
?? ??? ???? ??? ????? ???? ???? ???? ????? ???? ????? ????
?? ??? ???? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ??? ???? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ??? ???? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ????? ???? ??? ???? ???? ????? ????? ???? ????? ????
?? Min 81.1 ??? ???? ???? ???? ???? ????? ???? ????? 28.9
?? ??? ???? ??? 11.96 ???? ???? ???? ????? 16.1 ????? ????
?? Mean 82.9 ??? ???? ???? ???? ???? 266.6 ???? ????? ????
?? ??? ????? ??? ????? ???? ???? ???? ????? ???? ????? ????
?? ??? ????? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ??? ????? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ??? ????? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ????? ????? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? Min ????? ??? ???? ???? ???? ???? ????? ???? ????? ????
?? ??? 127.1 ??? 11.76 ???? ???? ???? 298.6 ???? ????? 19.1
?? Mean ????? 6.7 ???? ???? ???? ???? ????? ???? ????? 18.2
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ???? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
T11 Min ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
T11 ??? 218.1 12.7 ????? ???? ???? ???? ????? ???? ???? ???
T11 Mean ????? 12.1 16.81 ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ????? ????
??? ??? ????? ???? ????? ???? ????? ????? ???? ????? ????
??? ??? ????? ???? ????? ???? ????? ????? ???? ????? ????
??? ??? ????? ???? ????? ???? ????? ????? ???? ????? ????
??? ???? ????? ???? ???? ???? ????? ????? ???? ????? ????
T12 Min ????? ???? ???? ???? ????? 12.2 ????? ????
T12 ??? ????? ???? ????? ???? ????? ???? ????? ????




Sr ????? Ctot	   ????? Stot ????? Zr ????? Ni ?????
Nr. ?? ?????? ???????? {wt	  %} ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ??? ??? ???? ??? ???? ??? ??? ??? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
A29 Min ????? 16.9 ???? ???? ???? ???? ????? ???? 29.7 ???
A29 ??? ????? 18.2 ???? ???? ???? ???? ????? ???? ???? ???
A29 Mean ????? 17.7 ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ????? ???? ???? ???
??? Min ????? 12.6 ???? ???? ???? ???? ????? 18.7 ???? 7.1
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? 7.9
??? Mean ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ????? ????
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ????? ????
??? ???? ????? ???? ???? ???? ???? ???? ????? ???? ????? ????
??? ????? ????? ???? ???? ???? ????? ????? ???? ????? ????
??? Min ????? 26.6 ???? ???? ???? ???? ????? ???? ????? 12.6
??? ??? ????? ???? 6.72 ???? ???? ???? ????? ???? ????? ????
??? Mean ????? ???? ???? ???? ???? ???? 297.9 16.2 ????? ????
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ????? ????? ???? ???? ???
O28 Min ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
O28 ??? ????? 11.1 ???? ???? ???? ???? ????? ???? ???? 6.2
O28 Mean 187.9 ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
T22 Min ????? ???? 7.18 ???? ???? ???? ????? ???? ???? ???
T22 ??? ????? ???? ????? ???? ???? ???? ????? 26.1 ???? ???
T22 Mean ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ????
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ????
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ????
??? ????? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? Min ????? ???? 2.98 ???? ???? ???? ????? ???? ???? 9.8
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? 92.1 ????
??? Mean ????? 21.7 ???? ???? ???? ???? ????? ???? ???? ????
??? ??? ????? ???? ????? ???? ????? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? Min 291.7 ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? 21.2 ???? ???




Sr ????? Ctot	   ????? Stot ????? Zr ????? Ni ?????
Nr. ?? ?????? ???????? {wt	  %} ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ??? ??? ???? ??? ???? ??? ??? ??? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ???? ????? ???? ???? ???? ????? ????? ???? ???? ???
??? ????? ????? ???? ???? ???? ????? ????? ???? ???? ???
T26 Min ????? ???? 6.78 ???? ???? ???? ????? ???? ???? ???
T26 ??? ????? 27.2 ????? ???? ???? ???? ????? 17.7 ???? ???
T26 Mean ????? ???? ???? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ??? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ???? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
??? ????? ????? ???? ????? ???? ???? ???? ????? ???? ???? ???
T27 Min ????? ???? ????? ???? ???? ???? ????? ???? ???? 1.7
T27 ??? ????? ???? 22.66 ???? ???? ???? 287.7 ???? ???? 1.9




Zn ????? Cu ????? Pb ????? Mo ????? Sb ?????
Nr. ?? ?????? ???????? ?????? ??????? ?????? ???????? ?????? ???????? ?????? ????????
??? ? ??? ??? ??? ??? ??? ??? ??? ???
?? ??? ?? ? ??? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ??? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ??? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? 8 ??? ??? ???? ??? ??? ??? ????
?? ????? ?? 8 ??? ??? ???? ??? ??? ??? ????
A1 Min 29 2 ??? ??? ???? ??? ??? ??? ??? ???
A1 ??? 98 8 6.1 ??? ???? 2.6 ??? ??? ??? ???
A1 Mean ?? ? ??? ??? ???? 1.7 ??? ??? ??? ???
?? ??? ??? ?? ???? ??? ???? ??? ??? ??? ????
?? ??? ??? ?? ???? ??? ???? ??? ??? ??? ????
?? ??? ??? ?? ???? ??? ???? ??? ??? ??? ????
?? ??? ??? ?? ???? ??? ???? ??? ??? ??? ????
?? ????? ??? ?? ???? ??? ???? ??? ??? ??? ????
A2 Min 116 ?? ???? ??? ???? ??? ??? ???
A2 ??? ??? 11 18.2 1.7 ???? ??? ??? ???
A2 Mean 128 11 ???? ??? ???? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ????? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
A8 Min ?? ? ???? 2.1 ???? ??? ??? ??? ??? ???
A8 ??? 71 6 ???? ??? ???? ??? 1.1 ??? ??? ???
A8 Mean ?? ? 29.7 2.8 ???? 2.8 ??? ??? ??? ???
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ??? ?? 8 ???? ??? ??? ??? ??? ??? ????
?? ??? ??? 8 ???? ??? ??? ??? ??? ??? ????
?? ??? ?? 8 ????? ???? ??? ??? ??? ??? ????
?? ????? ??? ?? ???? ??? ??? ??? ??? ??? ????
A9 Min ?? 6 68.1 ??? ??? ??? ??? ???
A9 ??? ??? ?? ????? ???? ??? ??? ??? ???
A9 Mean 96 8 ???? 7.6 7.6 ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ???? ?? ? ???? ??? ???? ??? ??? ??? ????
??? Min ?? 6 17.9 1.7 ???? ??? ??? ??? ??? ???
??? ??? 86 7 ???? ??? 29.9 2.1 1.1 ??? ??? ???
??? Mean ?? 7 ???? ??? 22.1 1.6 ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ???? ?? ? ???? ??? ???? ??? ??? ??? ????
??? Min ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? 71 6 ???? 1.8 ???? 1.1 ??? ??? ??? ???
??? Mean ?? ? ???? ??? ???? 1.1 ??? ??? ??? ???
?????????????????????? ??????????????????????????????????????????????????? ???? ??????? ???????????
???????????????????????????????????????????????? ????????????????
???
Zn ????? Cu ????? Pb ????? Mo ????? Sb ?????
Nr. ?? ?????? ???????? ?????? ??????? ?????? ???????? ?????? ???????? ?????? ????????
??? ? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ?? 8 ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ?? ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ????? ?? 8 ???? ??? ???? ??? ??? ??? ????
??? Min ?? 8 ???? ??? ???? ??? 1.2 ???
??? ??? 116 ?? ???? ??? ???? ??? 1.7 ???
??? Mean ??? 9 ???? ??? ???? 1.2 ??? ???
??? ??? ??? 8 ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ??? ?? ???? ??? ???? ??? ??? ??? ????
??? ????? ??? ?? ???? ??? ???? ??? ??? ??? ????
A16 Min ??? 8 ???? ??? ???? ??? ??? ???
A16 ??? ??? 11 ???? ??? ???? 1.7 ??? ???
A16 Mean ??? ?? ???? ??? ???? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? 8 ???? ??? ???? ??? ??? ??? ????
??? ??? ?? 8 ???? ??? ???? ??? ??? ??? ????
??? ???? ??? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ????? ??? ? ???? ??? ???? ??? ??? ??? ????
A17 Min ?? 6 16.2 ??? ???? 1.1 1.1 ??? ??? ???
A17 ??? ??? 9 18.2 1.7 ???? ??? ??? ??? ??? ???
A17 Mean ?? 8 ???? 1.6 27.8 ??? 1.2 ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ??? ??? ??? ??? ??? ???
A19 Min ?? ? 19.2 1.8 7.6 ??? ??? ??? ??? ???
A19 ??? 62 ? ???? ??? 12.8 ??? ??? ??? ??? ???
A19 Mean ?? ? ???? 2.8 ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
?? ????? ?? ? ???? ??? ??? ??? ??? ??? ????
?? Min ?? ? ???? 2.9 8.1 ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???




Zn ????? Cu ????? Pb ????? Mo ????? Sb ?????
Nr. ?? ?????? ???????? ?????? ??????? ?????? ???????? ?????? ???????? ?????? ????????
??? ? ??? ??? ??? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ????? ?? ? ???? ??? ??? ??? ??? ??? ????
O6 Min 71 6 17.9 1.7 ??? ??? ??? ???
O6 ??? 76 6 ???? ??? ???? ??? ??? ???
O6 Mean ?? 6 ???? 1.9 ???? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
?? ????? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
O7 Min ?? ? ???? ??? ???? ??? ??? ??? ??? ???
O7 ??? 61 ? ???? ??? ???? 1.2 ??? ??? ??? ???
O7 Mean ?? ? ???? ??? ???? 1.1 ??? ??? ??? ???
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ????? ?? ? ???? ??? ??? ??? ??? ??? ????
?? Min 77 6 82.1 7.6 ??? ??? ??? ???
?? ??? 89 7 ???? ??? 7.1 ??? ??? ???
?? Mean ?? 7 87.1 8.1 6.2 ??? ??? ???
?? ??? ?? 8 ???? ??? ???? ??? ??? ??? ????
?? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
?? ??? 88 ? ???? ??? ???? ??? ??? ??? ????
?? ??? 88 ? ???? ??? ??? ??? ??? ??? ????
?? ????? ?? 8 ???? ??? ??? ??? ??? ??? ????
?? Min 86 7 ???? ??? ??? ??? ??? ???
?? ??? ?? 8 ???? 6.8 12.2 ??? ??? ???
?? Mean 89 7 ???? 6.2 ???? ??? ??? ???
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ??? ??? ??? ??? ????
T11 Min ?? ? ???? ??? ??? ??? ??? ???
T11 ??? 69 6 ???? ??? ???? ??? ??? ???
T11 Mean 66 ? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ??? ??? ??? ??? ????
T12 Min ?? ? ???? ??? 7.9 ??? ??? ???
T12 ??? ?? ? ???? ??? 12.1 ??? ??? ???




Zn ????? Cu ????? Pb ????? Mo ????? Sb ?????
Nr. ?? ?????? ???????? ?????? ??????? ?????? ???????? ?????? ???????? ?????? ????????
??? ? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ???? ??? ??? ??? ????
A29 Min ?? ? ???? ??? ???? ??? ??? ???
A29 ??? ?? ? 66.8 6.2 11.6 ??? ??? ???
A29 Mean ?? ? ???? ??? ???? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ???? ??? ??? ??? ????
??? Min 62 ? ???? ??? ???? ??? ??? ???
??? ??? 81 7 ???? ??? ???? ??? ??? ???
??? Mean ?? 6 ???? ??? ???? ??? ??? ???
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ???? ?? ? ???? ??? 8.8 ??? ??? ??? ????
??? ????? ?? ? ???? ??? ??? ??? ??? ??? ????
??? Min 72 6 ???? ??? 7.7 ??? ??? ???
??? ??? ?? 7 ???? ??? ??? ??? ??? ???
??? Mean 76 6 ???? ??? 8.8 ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ???? ??? ??? ??? ????
O28 Min ?? 6 ???? 2.2 ???? ??? ??? ???
O28 ??? 78 6 ???? ??? 19.1 ??? ??? ???
O28 Mean ?? 6 ???? ??? 18.8 ??? ??? ???
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ???? ??? ??? ??? ????
T22 Min 66 ? ???? ??? 8.9 ??? ??? ???
T22 ??? 69 6 ???? 2.6 ???? ??? ??? ???
T22 Mean 68 6 27.1 ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ??? ??? ??? ??? ????
??? Min ?? 6 ???? 6.2 ??? ??? ??? ???
??? ??? 79 7 ???? ??? ???? ??? ??? ???
??? Mean 76 6 67.7 ??? ???? ??? ??? ???
??? ??? ??? ?? ???? ??? ???? ??? ??? ??? ????
??? ??? ??? ? ???? ??? ???? ??? ??? ??? ????
??? ????? ??? ? ???? ??? ???? ??? ??? ??? ????
??? Min ??? 9 ???? ??? ???? ??? ??? ???
??? ??? ??? ?? ???? ??? ???? 1.1 ??? ???




Zn ????? Cu ????? Pb ????? Mo ????? Sb ?????
Nr. ?? ?????? ???????? ?????? ??????? ?????? ???????? ?????? ???????? ?????? ????????
??? ? ??? ??? ??? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ???? ??? ??? ??? ??? ???
??? ???? ?? ? ???? ??? ???? ??? ??? ??? ????
??? ????? ??? 8 ???? ??? ???? ??? ??? ??? ????
T26 Min 82 7 ???? ??? ???? ??? ??? ??? ??? ???
T26 ??? ??? 8 ???? ??? ???? ??? ??? ??? ??? ???
T26 Mean 89 7 ???? ??? ???? ??? ??? ??? ??? ???
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ??? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ???? ?? ? ???? ??? ??? ??? ??? ??? ????
??? ????? ?? ? ???? ??? ??? ??? ??? ??? ????
T27 Min ?? 7 ???? 2.6 6.7 ??? ??? ???
T27 ??? 89 7 ???? 2.8 8.6 ??? ??? ???




Cd ????? Hg ????? LOI ?????
Nr. ?? ?????? ???????? ?????? ????????? {wt	  %} ????????
??? ??? ??? ????
?? ??? ???? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ??? ??? ???? ???? ???? ???
A1 Min ??? ??? ???? ???? ???? ???
A1 ??? ??? ??? ???? ???? ???? ???
A1 Mean ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ??? ??? ???? ???? ???? ???
A2 Min ??? ??? ???? ???? 18.1 ???
A2 ??? ??? ??? ???? ???? ???? ???
A2 Mean ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ??? ??? ???? ???? ???? ???
A8 Min ??? ??? ???? ???? ???? ???
A8 ??? ??? ??? ???? ???? 76.2 ???
A8 Mean ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ??? ??? ???? ???? ???? ???
A9 Min ??? ??? ???? ???? ???? ???
A9 ??? ??? ??? ???? ???? ???? ???
A9 Mean ??? ??? ???? ???? 27.6 ???
??? ??? ???? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? Min ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? Min ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? Mean ??? ??? ???? ???? ???? ???
??????????????????????????????????????????????????????????????????????? ???? ??????? ???????????
???????????????? ????????????????????????????????????????????????
???
Cd ????? Hg ????? LOI ?????
Nr. ?? ?????? ???????? ?????? ????????? {wt	  %} ????????
??? ??? ??? ????
??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ???? ???? ???? ???? ???? ???
??? ????? ???? ???? ???? ???? ???
??? Min ??? ??? ???? ???? 21.7 ???
??? ??? ??? ??? ???? ???? 28.1 ???
??? Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ???? ???? ???? ???? ???
A16 Min ??? ??? ???? ???? 19.1 ???
A16 ??? ??? ??? ???? ???? ???? ???
A16 Mean ??? ??? ???? ???? 28.6 ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
A17 Min ??? ??? ???? ???? ???? ???
A17 ??? ??? ??? ???? ???? ???? ???
A17 Mean ??? ??? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
A19 Min ??? ??? ???? ???? ???? ???
A19 ??? ??? ??? ???? ???? ???? ???
A19 Mean ??? ??? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ???? ??? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ???? ???? ???? ???? ???
?? Min ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???




Cd ????? Hg ????? LOI ?????
Nr. ?? ?????? ???????? ?????? ????????? {wt	  %} ????????
??? ??? ??? ????
?? ??? ???? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ???? ???? ???? ???? ???
O6 Min ??? ??? ???? ???? ???? ???
O6 ??? ??? ??? ???? ???? ???? ???
O6 Mean ??? ??? ???? ???? 26.9 ???
?? ??? ???? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ???? ???? ???? ???? ???
O7 Min ??? ??? ???? ???? ???? ???
O7 ??? ??? ??? ???? ???? ???? ???
O7 Mean ??? ??? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ??? ???? ???? ???? ???? ???
?? ????? ???? ???? ???? ???? ???
?? Min ???? ???? 21.2 ???
?? ??? ???? ???? ???? ???
?? Mean ???? ???? 27.6 ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? ????? ??? ??? ???? ???? ???? ???
?? Min ??? ??? ???? ???? ???? ???
?? ??? ??? ??? ???? ???? ???? ???
?? Mean ??? ??? ???? ???? 26.6 ???
??? ??? ???? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
T11 Min ??? ??? ???? ???? ???? ???
T11 ??? ??? ??? ???? ???? ???? ???
T11 Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ???? ???? ???? ???? ???? ???
T12 Min ??? ??? ???? ???? ???? ???
T12 ??? ??? ??? ???? ???? ???? ???




Cd ????? Hg ????? LOI ?????
Nr. ?? ?????? ???????? ?????? ????????? {wt	  %} ????????
??? ??? ??? ????
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ???? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ???? ???? ???? ???? ???
A29 Min ??? ??? ???? ???? ???? ???
A29 ??? ??? ??? ???? ???? ???? ???
A29 Mean ??? ??? ???? ???? 16.1 ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ???? ???? ???? ???? ???
??? Min ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? 18.2 ???
??? Mean ??? ??? ???? ???? 17.1 ???
??? ??? ???? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
??? Min ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
O28 Min ??? ??? ???? ???? ???? ???
O28 ??? ??? ??? ???? ???? 16.1 ???
O28 Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
T22 Min ??? ??? ???? ???? 22.2 ???
T22 ??? ??? ??? ???? ???? 26.8 ???
T22 Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
??? Min ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? Mean ??? ??? ???? ???? 12.1 ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
??? Min ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???




Cd ????? Hg ????? LOI ?????
Nr. ?? ?????? ???????? ?????? ????????? {wt	  %} ????????
??? ??? ??? ????
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
T26 Min ??? ??? ???? ???? ???? ???
T26 ??? ??? ??? ???? ???? ???? ???
T26 Mean ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ??? ??? ??? ???? ???? ???? ???
??? ???? ??? ??? ???? ???? ???? ???
??? ????? ??? ??? ???? ???? ???? ???
T27 Min ??? ??? ???? ???? 29.2 ???
T27 ??? ??? ??? ???? ???? ???? ???





Al ?????? Fe ?????? Ca	   ?????? Na ?????? Mg	   ??????
Nr. Type {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ????? ??? ???? ??? ????? ??? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
?????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
?????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????





Al ?????? Fe ?????? Ca	   ?????? Na ?????? Mg	   ??????
Nr. Type {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ???????? {wt	  %} ????????
??? ???? ??? ????? ??? ???? ??? ????? ??? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L wsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
????? L nwsh ????? ? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
?????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
????? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????
???? R wsh ???? ???? ????? ????? ???? ???? ????? ????? ????? ?????




K	   ?????? Ti	   ?????? P	   ?????? Mn	   ?????? Sr ?????
Nr. Type {wt	  %} ???????? ?????? ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ???? ??? ? ??? ????? ??? ? ??? ???
???? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
???? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
???? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L nwsh ???? ???? 8 ? ????? ????? ??? ? ???? ???
???? L wsh ???? ???? 8 ? ????? ????? ??? ? ???? ???
???? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
?????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
?????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? 8 ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? 8 ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L nwsh ???? ???? 8 ? ????? ????? ??? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L wsh ???? ???? 8 ? ????? ????? ?? ? ????? ???
???? L nwsh ???? ???? ? ? ????? ????? ?? ? ????? ???
???? L wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? L nwsh ???? ???? ?? ? ????? ????? ?? ? ????? ???
???? L wsh ???? ???? ? ? ????? ????? ?? ? ????? ???
???? L nwsh ???? ???? ? ? ????? ????? ?? ? ????? ???
????? L wsh ???? ???? 8 ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
???? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
???? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
???? L wsh ???? ???? ?? ? ????? ????? 88 ? ???? ???
???? L nwsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? L wsh ???? ???? ?? ? ????? ????? ??? ? ???? ???
???? L nwsh ???? ???? ?? ? ????? ????? ??? ? ???? ???
????? L wsh ???? ???? 8 ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ?? ? ????? ????? ??? ? ???? ???
????? L wsh ???? ???? 8 ? ????? ????? ?? ? ???? ???





K	   ?????? Ti	   ?????? P	   ?????? Mn	   ?????? Sr ?????
Nr. Type {wt	  %} ???????? ?????? ???????? {wt	  %} ???????? ?????? ???????? ?????? ????????
??? ???? ??? ? ??? ????? ??? ? ??? ???
????? L wsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ??? ? ???? ???
????? L wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? 8 ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? 8 ? ????? ????? ?? ? ???? ???
????? L wsh ???? ???? ? ? ????? ????? ?? ? ???? ???
????? L nwsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? R wsh ???? ???? ?? ? ????? ????? ??? ? ???? ???
???? R wsh ???? ???? ?? ? ????? ????? ??? ? ???? ???
???? R wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? R wsh ???? ???? ??? ? ????? ????? ??? ? ???? ???
???? R wsh ???? ???? ??? ? ????? ????? ?? ? ???? ???
????? R wsh ???? ???? ??? ? ????? ????? ??? ? ???? ???
?????? R wsh ???? ???? ?? ? ????? ????? ?? ? ????? ???
????? R wsh ???? ???? ?? ? ????? ????? ?? ? ????? ????
????? R wsh ???? ???? ??? ? ????? ????? ?? ? ???? ???
????? R wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? R wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? R wsh ???? ???? ?? ? ????? ????? ?? ? ???? ???
???? R wsh ???? ???? ?? ? ????? ????? ?? ? ????? ????
????? R wsh ???? ???? ?? ? ????? ????? ? ? ???? ???
????? R wsh ???? ???? ??? ? ????? ????? ?? ? ???? ???
???? R wsh ???? ???? ??? ? ????? ????? ??? ? ???? ???




Stot ?????? Zr ?????? Ni ?????? Zn ?????? Cu ??????
Nr. Type {wt	  %} ???????? ?????? ???????? ?????? ???????? ?????? ???????? ?????? ???????
??? ???? ??? ???? ??? ???? ??? ??? ??? ????
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ????? ??? ??? ???
?????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
?????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ??? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ??? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???





Stot ?????? Zr ?????? Ni ?????? Zn ?????? Cu ??????
Nr. Type {wt	  %} ???????? ?????? ???????? ?????? ???????? ?????? ???????? ?????? ???????
??? ???? ??? ???? ??? ???? ??? ??? ??? ????
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? L nwsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
?????? R wsh ???? ???? ??? ??? ??? ??? ??? ??? ??? ???
????? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
???? R wsh ???? ???? ??? ??? ??? ??? ???? ??? ??? ???
????? R wsh ???? ???? ??? ??? ??? ??? ??? ??? ??? ???
????? R wsh ???? ???? ??? ??? ??? ??? ??? ??? ??? ???
???? R wsh ???? ???? 8.8 ??? ???? ??? ???? ??? ???? ???




Pb ?????? Mo ?????? Sb ?????? Cd ?????? Hg ??????
Nr. Type ?????? ???????? ?????? ???????? ?????? ???????? ?????? ???????? ?????? ?????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ?????
???? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L wsh ???? ???? ??? ??? ????? ???? ???? ????? ?????
???? L nwsh ???? ???? ??? ??? ????? ????? ????? ?????
???? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
?????? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
?????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L wsh ????? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L wsh ????? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L wsh ????? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L wsh ??? ??? ??? ??? ????? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ????? ???? ???? ????? ?????
???? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ????? ????? ????? ?????
???? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????





Pb ?????? Mo ?????? Sb ?????? Cd ?????? Hg ??????
Nr. Type ?????? ???????? ?????? ???????? ?????? ???????? ?????? ???????? ?????? ?????????
??? ???? ??? ???? ??? ???? ??? ???? ??? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ????? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? L nwsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
???? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? R wsh ???? ???? ??? ??? ????? ???? ???? ????? ?????
???? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? R wsh ??? ??? ??? ??? ????? ???? ???? ????? ?????
????? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
?????? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? R wsh ??? ??? ??? ??? ????? ???? ???? ????? ?????
???? R wsh ??? ??? ????? ? ????? ???? ???? ????? ?????
???? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
????? R wsh ??? ??? ??? ??? ???? ???? ????? ????? ?????
????? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????
???? R wsh ??? ??? ??? ??? ???? ???? ???? ???? ????? ?????





Igeo	  classes Igeo	  classes
Nr. Cd Error ??????????????? ????????????????
??? ??? ????? ???? ????
??? ??? ????? ???? ????
?? ??? ????? ???? ????
??? ??? ????? ???? ????
??? ??? ????? ???? ????
??? ??? ????? ???? ????
?? ??? ????? ???? ????
?? ??? ????? ???? ????
?? ??? ????? ???? ????
??? ??? ????? ???? ????
?? ??? ????? ???? ????
?? ??? ????? ???? ????
?? ??? ????? ???? ????
?? ??? ????? ???? ????
??? ??? ????? ???? ????
??? ??? ????? ???? ????







classes ?????????? ???? ????






















Igeo	  classes Igeo	  classes Igeo	  classes
Nr. ?? Error ??????????????? ???????????????? ?????????????????
?? ???? ???? ???? ???? ????
?? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ????
??? ???? ???? ???? ???? ????
??? ???? ???? ????? ???? ????
??? ???? ???? ????? ???? ????
??? ???? ???? ????? ???? ????
?? ???? ???? ????? ???? ????
?? ???? ???? ????? ????? ????
?? ???? ???? ????? ???? ????
?? ???? ???? ????? ???? ????
?? ???? ???? ????? ????? ????
??? ???? ???? ????? ???? ????
?? ???? ???? ????? ???? ????
??? ???? ???? ????? ????? ????











I	  geo ??????? ??????? ???????
classes ?????????? ???? ???? ????






















I	  geo	  classes I	  geo	  classes I	  geo	  classes
Nr. ?? Error ????????????? ?????????????? ????????????????
?? ???? ??? ???? ???? ????
??? ???? ??? ???? ???? ????
?? ???? ??? ???? ???? ????
??? ???? ??? ???? ???? ????
??? ???? ??? ????? ???? ????
??? ???? ??? ????? ???? ????
??? ???? ??? ????? ???? ????
?? ???? ??? ????? ???? ????
??? ???? ??? ????? ????? ????
?? ??? ??? ????? ????? ????
?? ???? ??? ????? ???? ????
?? ???? ??? ????? ????? ????
?? ???? ??? ????? ????? ????
?? ???? ??? ????? ????? ????
??? ???? ??? ????? ????? ????
??? ??? ??? ????? ????? ????





???????? ????? ???????? ??????
I	  geo ??????? ??????? ???????
classes ?????????? ????? ????? ????






















	   	   	  
Igeo	  classes Igeo	  classes Igeo	  classes
Nr. ?? Error ?????????????? ??????????????? ????????????????
?? ??? ??? ???? ???? ????
?? ??? ??? ????? ???? ????
??? ??? ??? ????? ???? ????
??? ??? ??? ????? ???? ????
??? ??? ??? ????? ???? ????





?? ??? ??? ????? ???? ????












Igeo ??????? ??????? ???????
classes ?????????? ???? ???? ????



















































? ???????? ????? ? ? ? ? ? ??????????
??? ?????????????????????????????????????????????????????????????????????????????????????????????????????????? ????????????????????????????????
??????????????????????????????? ????????????????????
???????
????????????????????????????????????????????? ?????????????
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